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Synthesis of different monomers
Synthesis of N-ethylbenzimidazole (1). Benzimidazole (5 g, 42.32 mmol) was dissolved in DMF (20 mL) and 4.75 g of potassium hydroxide was added (2.5 eq., 106 mmol). The solution was stirred for 15 minutes and 3.45 mL (5.07 g, 46.55 mmol) of ethyl bromide was then added drop-wise. After stirring at room temperature for 24h, the solution was diluted with 50 mL of water and extracted with dichloromethane (4 x 25 mL). The organic phases were combined, dried over MgSO4 and evaporated, yielding a yellow viscous oil (4.93 g, 33.8 135, 133.8, 131.5, 128.8, 128.7, 126.5, 126.3, 114.1, 113.5, 58.6, 44.5, 14.9 . 1 g of chloride-containing linear copolymer 4 was subjected to anion exchange to insert the acetate basic counter anion using potassium acetate (1 eq.; 0.7 g). The reaction was left to stir overnight, filtered and dialyzed against methanol (3.5 kDa pore cut off). Conversion= >95%;
Synthesis of 4-vinylbenzyl-PEO16 (3).
Yield; 90%; m = 0.92 g (Fig. S6, S7 Organocatalysis applying SCNP and different models In a typical experiment, 10 mol% of dry 5 (100 mg) (based on benzimidazolium) was introduced in a Schlenk tube. A 4 mL portion of solvent (THF or water) were then added, followed by benzaldehyde (0.05 mL; 0.5 mmol).
The reaction mixture was stirred for 24 h at 80 °C. The mixture was allowed to cool to room
temperature. An aliquot of the solution was analyzed by 1 H NMR in DMSO-d6. Benzoin conversion was determined by 1 H NMR in DMSO-d6 by comparing the integral value of the aldehyde signal of benzaldehyde (d, 10 ppm) with that of the -CH-benzoin signal (s, 6 ppm; Fig. S8-9 ). For the molecular and polymer models the same conditions were used in catalyst concentration (referred to active catalyst part) and conversion calculated equally. In the case of the linear copolymer model, both the -CH-(d, 6.1 ppm) and -OH (d, 6.04 ppm) were observed and therefore only the one corresponding to -CH-was integrated (Fig. S10) . 
Basic-anion dependence for catalysis
A control experiment was performed with the polymeric linear precursor 4, to validate the predominant role and need for basic carboxylate counter-anion to generate in situ the catalytic poly-NHC species. Thus, the anion-exchange procedure for folding would also provide the presence of an acetate-derivative basic anion to deprotonate the (benz)imidazolium units upon heating, forming catalytic NHC active species. A benzoin condensation catalysis experiment was performed using the same amount of catalyst (10 mol.%) of the linear precursor 4 using the same concentration (20 mg/ml catalyst). After 24 h at 80 °C, no conversion of benzoin was seen, clearly indicating the main role of the anion in its form of carboxylate. Therefore, rendering the benzoic acid into an acetate-derivate was proven to be a critical step, for both the SCNPs folding and the SCNPs catalytic activity.
Thermally latent behavior (of SCNP 5)
The generation of momentary NHC active species is ruled by the equilibrium displayed below, favoring the active species formation upon heating. To verify the need for heating during catalysis due to the thermally latent behavior of SCNPs as nanoreactors, a control experiment was carried out at room temperature conditions. In other words, in this experiment the same conditions were used as in a typical benzoin condensation using SCNP 5, but simply switching the temperature from 80 °C to room temperature. After 24 h, no catalyzed product (benzoin) was observed, revealing the importance of heating the system to displacing the equilibrium towards the active NHC species.
In addition, cooling down the system lead a deactivation of the NHC towards the masked form, allowing a much easier handling and storage of the precatalyst as well as a facile recycling.
The active NHC generation was triggered by increasing the temperature. However, the 3-D structure of SCNP 5 was crosslinked via ionic interactions which served as catalyst at the same time. In order to prove that different SCNPs were not undergoing aggregation or any intermolecular rearrangement due to crosslink scissions, a Multi-T DLS analysis, setting a temperature range from 20 to 80 °C in THF was carried out. As it is depicted in Fig. S11 , SCNP 5 mean diameter (in both volume (black line) and number (red line) remained relatively constant in the mentioned temperature range (i.e. 8 nm (in number) and 12 nm (in volume)). 
Waterborne catalysis conditions
PEG-based side-oligopolymers were incorporated along the (co)polymer chain to render this system soluble in water. When a 1 H NMR analysis experiment was performed using D2O as deuterated solvent, only the PEG side chains were observed due to the external conformation of the SCNP 5 (Fig. S13 ). Despite the water stability of the SCNP, in the benzoin condensation reaction the SCNP did not show any catalytic activity, making this system not suitable for this conditions. Further investigations were performed increasing the temperature to 100 °C, increasing the concentration of the catalyst up to 150 mg/mL or performing the catalysis in different H2O/THF proportions. Neither of these variations showed any improvement. Therefore, despite the relative incompatibility of ions (charges) in an relatively apolar solvent such as THF, thanks to high amount of styrenic units and the PEG-side chains, SCNP resulted a homogeneous catalyst and yet relatively easy to recycle as detailed previously.
